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Abstract
Creating and establishing a successful innovation is challenging and many attempts
fail. Despite of the complex nature of the phenomenon, previous literature often tends to
limit its focus on either to the technical elements or human elements related to an
innovation. Current research-in-progress paper aims to avoid this ‘either-or’ thinking
and rather examine the roles, impact and mutual interaction of both, technical and
human elements, in order to further understand the successful emergence of a digital
service innovation, i.e. a novel value co-creation practice enabled by a digital
infrastructure. To achieve this we draw from three separate fields: service ecosystem
perspective, information technology (IT) perspective and actor-network theory. The
paper presents a plan for future empirical study and provides initial description of a
case study about establishing a digital shopping solution in a small brick and mortar
convenience store in Northern Finland.
Keywords: Innovation, IT artefacts, service ecosystems, actor-network theory,
digitalization

1 Introduction
The current world is characterized both as a digital economy (Brynjolfsson and Kahin
2000), economy that is based on digital technologies, and as a service economy
(Chesbrough and Spohrer 2006), economy where the importance of the service sector is
continuously increasing. Therefore, it is only natural that the emphasis on creating and
developing solutions including the both worlds is constantly growing and lot of private
and public funding is allocated for creating new kinds of digital services. However,
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creating and establishing a successful digital service innovation is challenging and many
attempts seem to fail. One of the reasons for this might be that when we try to
understand such a complex phenomenon, we tend to limit our focus either on the
technical elements or human elements (Akrich et al. 2002). However, the
comprehensive understanding of the complex and systemic innovations developed in the
ICT service sector requires a more balanced approach and the combination of insights
from several different research fields.
In this paper we aim to forgo the ‘either-or’ thinking and examine the role, impact and
mutual interaction of both, technical and human elements, in the process of creating and
establishing a digital service innovation. The theoretical background of the study draws
from the service ecosystem perspective (e.g. Vargo and Lusch 2011) and the
information technology (IT) perspective (e.g. Orlikowski and Iacono 2001).
Furthermore, the paper uses actor-network theory (Latour 2005) as a bridging approach
to guide the methodology section of the study. Building on top of these literatures we
define digital service innovation as a new value co-creation practice that is enabled by a
digital infrastructure. By combining the three views we aim to acquire tools to
overcome the conceptual separation of technical and human elements in digital service
innovation that limits our understanding of the phenomenon.
Due to the ‘research-in-progress’ nature of study, full analysis and final results are not
provided in the paper. Instead the paper presents a plan for the empirical study and
provides an initial description of the proposed case study in which the ongoing efforts to
establish a digital shopping solution in a small brick and mortar convenience store in
Northern Finland by various stakeholders are followed. This 'pilot project' is part of a
larger research program in Finland, in which a target is to implement new digital
solutions in currently underserved sectors.
This paper is organized as follows: Section 2 presents the service ecosystem perspective
on innovation. Section 3 introduces the information technology (IT) perspective.
Section 4 gives a brief overview about the history of actor-network theory and how it is
discussed in earlier IS and service innovation related studies. Section 5 describes the
planned empirical part of the study. Finally, section 6 summarizes the paper.

2 Service ecosystem perspective on innovation
In order to better understand the complex and systemic nature of digitally enabled
service innovations, this study draws from service-dominant (S-D) logic (Vargo and
Lusch 2004), and its service ecosystems perspective (Vargo and Lusch 2011). S-D logic
is a worldview that offers an alternative logic for understanding value creation (Vargo
and Lusch 2004) and highlights a need for a unified model of innovation (Vargo 2013).
It has also been acknowledged as providing a critical theoretical foundation for the
development of service science and the study of service systems (Maglio and Spohrer
2008).
Due to the increasing specialization and the division of labour, people are highly
dependent on each other for creating value (Vargo and Lusch, 2004). Hence, S-D logic
reframes the concept of service as applying one’s resources for the benefit of another
(Vargo and Lusch 2004). To exchange service for service, actors ‘come together’ in
service ecosystems and jointly co-create value for themselves and others (Vargo and
Lusch, 2011). Service ecosystems are defined as ‘‘relatively self-contained self2
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adjusting systems of resource integrating actors connected by shared institutional logics
and mutual value creation through service exchange” (Vargo and Akaka 2013). Hence,
applying this perspective, innovation is not seen as a novel output, but as a change in
how value is co-created in a service ecosystem. Furthermore, the service ecosystem
approach broadens the process of value creation beyond a firm’s operation activities to
include the active participation of customers and other stakeholders, through the cocreation of value (Vargo 2013). Recently Vargo and Akaka (2013) have also
highlighted technology as a critical resource for value co-creation in service ecosystems.
However, the role and influence of technical artefacts in service ecosystems require
further research.

3 Information technology perspective on innovation
Information systems (IS) research is multidisciplinary in nature and there has been a lot
of debate about future trends of IS research. One of the approaches to study innovation
in the area of information systems research is a technical deterministic approach that
emphasizes the technical aspects of an innovation (see Tatnall and Gilding 1999). A
basic idea of technical determinism is that technological development drives social and
cultural changes. The nature of IT artefact as a core subject in IS research has been
studied by many researchers. Orlikowski and Iacono (2001) have identified
computational view of technology as one of the IT artefact related category, which
approaches technology as algorithm and model representing computational algorithms
and programming models. In a more technical approach a term service can be often
used to delineate mainly some technical implementation. Service science, research field
closely related to S-D logic, takes however a broader view to a service and aims to
create a foundation for systematic service innovation with a focus in service systems
(Maglio and Spohrer 2008). In this discussion, information technology (IT) artefacts are
considered as one of the many resources contributing the service innovation.
According to Orlikowski and Iacono (2001, p.121) IT artefact can be defined as
“bundles of material and cultural properties packaged in some socially recognizable
form such as hardware and/or software”. Furthermore, they state that IT artefacts tend to
be taken for granted in information systems research and call for theorizing the IT
artefact with a focus on “meanings, capabilities, and uses of IT artefacts, their multiple,
emergent, and dynamic properties, as well as the recursive transformations occurring in
the various social worlds in which they are embedded” (Orlikowski and Iacono 2001, p.
133). Other studies in IS research also support the notion that IT artefacts have both
material and abstract elements (see Zhang et al. 2011). Our approach follows the view
of the IT artefact that takes material and social aspects in to consideration as an integral
part of the IT artefact. In our study we consider that IT artefacts constitute the digital
infrastructure that enables digital service innovation and, hence, are an integral part of
the digital service ecosystems.
IT ecosystem is approached often from technical perspective in IS related research
without pointing out explicitly societal aspects (see e.g. Adomavicius et al. 2008). A
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service ecosystem perspective in a service-dominant logic takes a broader scope to
ecosystems and focus on aspects beyond technology in a service innovation context.
Many researchers in the field of IS area have identified a need for interdisciplinary
perspective in the context of IT enabled services in different domains (see e.g. Bardhan
et al. 2010). Through enhanced multidisciplinary approach it can be possible to achieve
balanced view to a complex and dynamic service ecosystem and digital service
innovation and achieve a deeper understanding on the role of IT in that context.

4 Bridging the gap – Actor-network theory
In order to continue to bridge the technical and human elements in studying digital
service innovation and overcome the ‘either-or’ thinking this paper draws from actornetwork theory. Actor-network theory (ANT) is a socio-technical approach which aims
treating human and non-human elements equally and argues these elements cannot be
studied separately (see e.g. Callon 1987, Latour 2005). As such it positions itself at the
exact place where innovation is situated – in the hard-to-grasp middle-ground where
technology and the social environment which adopts it simultaneously shape each other
(Akrich et al. 2002).
ANT is rooted in science and technology studies and developed during 1980’s by
Michel Callon (e.g. Callon 1980, Callon 1986, Callon 1987) and his colleagues Bruno
Latour and John Law. Later on its focus has also been turned to information technology
(e.g. Latour 1995). Although ANT is called as a theory, it is often considered to be more
an ontology or an approach rather than a traditional theory (Latour 2005). ANT can be
seen as “a very crude method to learn from the actors without imposing on them an a
priori definition of their world-building capacities” (Latour 1999, p. 20).
ANT has spread across different disciplines from science and technology studies over
time. In the context of information systems, Walsham (1997) summarizes actor-network
theory as follows: “Actor-network theory is concerned with investigating the social and
the technical taken together or, putting it another way, with the creation and
maintenance of coextensive networks of human and nonhuman elements which, in the
case of information technology, include people, organizations, software, computer and
communications hardware, and infrastructure standards.” Tatnall and Gilding (1999)
propose that ANT differs with the qualitative research tradition of IS research as it does
not separate social and technological and properties are seen as effects of network rather
than as characteristics of some entity.
Hanseth et al. (2004) argue that ANT can help us achieving better understanding on the
IT artefact by providing a rich set of concepts (e.g. actant, heterogeneous network). In
addition, Holmström and Robey (2005) suggest that ANT provides possibilities to
examine interactions between social and technical elements, and that way it responses to
Orlikowski’s and Iacono’s (2001) call to research interactions between IT and its social
context. It can be seen that IT artefact can achieve a balanced position in digital service
innovation through ANT-based approach as nonhuman and human elements are treated
4
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equally based on a basic principle of ANT. Recently, ANT has also been connected to
service science and service innovation related research (e.g. Sundbo 2011, Uden and
Francis 2009). Carroll et al. (2012) discuss in their service science paper on how ANT
could be used to examine complex service systems and service innovation and suggest
that ANT has potential when exploring service networks.
In other words, an ANT-based approach can ensure that both human and technical
elements are treated as integral parts of the service system and essential when digital
service innovations and ecosystems are studied and created.

5 Planned methodology of the study
Due to the ‘research-in-progress’ nature of study, full analysis and final results are not
included in the current paper. Instead the paper describes a plan for the empirical study
is and provides an initial description of the proposed case.

Proposed case study
The case study relates to the ongoing efforts of various entities to establish a digital
shopping solution in a small brick and mortar convenience store in the rural area of
Northern Finland. This 'pilot project' is part of a larger research program in Finland, in
which a target is to implement new digital solutions in currently underserved sectors.
The piloted solution provides alternative ways for customers to purchase items that
usually are not available in their convenience store. Customers have a possibility to
order products through the pilot service either independently in the store or at home or
purchase products with the help of sales personnel working in the convenience store.
The pilot solution is a result from collaboration between many different actors that have
different roles in different phases of the emergence of the digital service solution. The
solution ‘owner’ is a big Finnish retail chain from which several different organizational
units are involved in the pilot case. In addition, wide array of different kind of IT
service providers are linked to the pilot either directly or indirectly. The forming service
ecosystem of course also includes the convenience store personnel and end customers.
Each one of these actors has different and partly conflicting aims and intentions related
to the overall solution and they carry out different ‘roles’ and practices in the overall
process of value co-creation. Our aim is to study the diverse aims, roles and practices of
the different actors and understand how a viable new digital service solution
(innovation) is able to emerge as a result of the conflicting interests. Figure 1 illustrates
direct and indirect actors participating in the service ecosystem of the case solution.
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Figure 1: Actors involved in the case solution either directly or indirectly.

The digital infrastructure of the pilot solution is based on IT artefacts that have earlier
been used commonly in different kind of services. Key technical elements of the piloted
digital shopping solution are illustrated in Figure 2.

Figure 2: Digital infrastructure of the case solution.

Following the ANT approach, the data analysis will focus on examining the connections
and interactions between different technical and human entities involved in the case
6

Bridging the gap between technical and human elements in digital service innovation

solution. In other words, our aim is to understand how the involved human actors
interact with the IT artefacts solution and how the value co-creation practice are
enabled, constrained and changed by these artefacts.

Planned data collection and analysis
One of the authors has been actively involved in planning, designing and implementing
the service from the beginning and participated in data collection activities. Other one
has been observing the process with more distance to the actual solution and the case
itself.
In a pilot design and development phase data has been collected in planning meetings
and by actively participating in the design and development activities. Observations,
meeting notes and minutes from those phases are used in data analysis. Once the pilot
system was installed in the store the data collection consisted of customer and store
personnel face-to-face interviews. Representatives of the store have also been
interviewed during the test phase several times via telephone interviews. In addition,
customers’ shopping routines and the use of the user interface of the digital shopping
service has been observed. Furthermore, the use of the shopping service was monitored
by using a ‘depth sensor’ solution, which enables tracking how often people use the
solution. Data collection will be continued by conducting narrative interviews with all
the actors that are involved in a pilot case to capture their stories and experiences related
to the case solution. Forthcoming interviews will focus on various themes, such as
actors’ interests, aims, roles and practices. In the analysis the main goal is to identify
different entities, their associations and possible challenges and opportunities through
an ANT based approach and examine them especially from the perspective of value cocreation.

6 Summary
This research-in-progress paper outlines an on-going study about creating and
establishing a digital service innovation. The paper presents service ecosystem
perspective and information technology (IT) perspective as well as use of actor-network
theory as a bridging approach to guide the methodology section of the study. A goal is
to combine different research views in order to examine the service ecosystem and
related digital service innovation in a pilot case study about establishing a digital
shopping solution in a small brick and mortar convenience store in Northern Finland. In
the pilot case study our specific goal is to gain comprehensive understanding on how
both human actors and IT artefacts interplay with each other to co-create value. The
pilot solution is a result of collaboration between various actors that have different aims,
roles and practices in different phases of the pilot. Technologically the pilot solution is
based on IT artefacts that have earlier been used commonly in different kind of services.
The study continues with narrative interviews from different actors involved in a digital
shopping service pilot. The data analysis will focus on examining connections and
7
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interactions between the technical and human entities involved in overall value cocreation.
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